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[tmmi) mitirvtA (GaN) *j»s©«ja^i?*oT, g* (n 

) tt^X#itT, tf'J^A (Ga) ^H^A (Na) fc, T/U*V^H 

[»#£2l 7**'J&*j6», (Li) , (k) , ;wtfv* 

*A (Rb) , -fcv*A (Cs) fcitT^^v^A (Fr) 

hn>^-^A (Sr) x /<OJ*A (Br) £J:tK7v*A (Ra) *»e>**»j&» 

3 ] 7W;4« (NatfcO^i */7;W# V ±«&JRo4?fc < 
ti-^Itlt, iJ)Vis*7& (Ca) «rffiffli-*"C»*^liBtt«>«ji* 

So 

[»#£4] ^M;*A (Na) t*;u->^A (Ca) <*>£-fHc**-*-& 
(Ca) <Ditm* s , 0. 1~9 9mo 1 %©«Effl-C**B|^3SB«0« 

5 ] ffiTSBi£!fctf>&f*j&*, SHl00-1 2 0 0t, J±?J1 0 0 P a 
~2 OMP a-C^^W^t^l ^^>4<7)V^f r ti^(;i5^0^5t^ 0 

[»*£6] g$ (N) (N 2 ) ifX&£TfT>*-T ( 

nh 3 ) ifwj?% < t i 4 <7)^-rti^zmm<D%m^ 

[feHoffftlllftftH] 
[0 0 0 1] 
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&itJfV*A (GaN) OJMIfftO«ji*ftKH-t*o 
I0 0 0 2J 

KJ&$**Ct#ff*>itTV»7t (J. Phys. Chem. Solids, 19 
9 5, 5 6, 6 3 9) 0 L#>U I^M, 1 3 0 0-1 6 0 Ot, 8 0 0 0- 
17000atm(0. 81-1. 7 2 MP a ) fcv>? jgftaffiEEfc&gi-*-* 
o £tf>raHfcfl¥&"t&fci£>fc % th'l^A (Na) 777^ ^^"QMMtif 'J ■> A 

*B#^#5 8 6 8 8 3 7f) 0 :^Ci *t«r, infi|fc«j£#6 0 
0-8 0 0tt«W, 4fc£E»4, ft 5 0 a t m (»5 0MPa) 5gjg 

[0 0 0 3] 

[0 0 0 4] 

[ISM&fl?&1-££aC>o^] 
«TIBBWS:ai^i-47ti«>tc, *5&W<Dm.tt#V*7A (GaN) JftRAQftji^' 
Sett* (N) itr^X^T, **'J7A (Ga) fc, tF.j^A ( Na ) t 

[0 0 0 5] 

^M^AfcjDx., T;i/#V£JR (Na«<) £L<*i7/l/5& 
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A£flnx.£i:, &1 5 a t m (*& l . 5 MP a) Sftfc* T-jEMTtf* CI 
[0 0 0 6] 

[0 0 0 7] 

^H^tCjSV^T, T^*';^«tt, 'J^A (Li) , (K) x )V\£ 

v^A (Rb) , -tv^i (Cs) ^iXfyyy^^A (Fr) 0 TfriJ 
V±m&m±, #;W>?A (Ca) , XhD>f^i, (Sr), /<y*A (Br 
) fc«fctT7v*A (Ra) Tfc*. i*Lfett, fMfflLTil^U Zl«iR 
fllTfflUUv, £Ofc*T\ fffLv^fi, Ca, K\ Rb, Csf* 

itm (mo 1%) ti % ^hU^A (Na) T/U* * tfT** V±«^ 

*iO*ttK#L, flifcT, 0. l-9 9mol%OlI^^ 0iL<tt, 
0. l~50mo 1 %<?>$&B-C&I?, «tO«f* L<fi2. 5~30mol%0$a 
HT**. ifc, (Ca) SrJH«T«ffl-t*»^, tf'JW (N a 

) fc#;l^>*A (Ca) fc*>£ff-fcm-* A ( Ca ) Oftsp (mo 1% 

) 14, 09* tf, 0. 1-9 9mo l%O|EH"e*0, »iL<tt, 0. 1-50 
mol%<9*n»*f), iO«fiL<(42. 5 - 3 0 m o 1 %0$gfflT-£>*„ 4 
fc, tf'j^A (Ga) ti-hvyj* (Na) tO^fJ-K h i; ^ a (Na 

) OJt^ (mo 1%) Ji, 0. 1-9 9. 9mo l%OfEH"C*»), » 

iL<(±, 3 0 -9 9 mo 1 %0$SBT-£>l), i L<li6 0-9 5mo 1 

%^Sit^^o ^'^A :tb'J^A:*;k>-)AOmo 3. 7 : 9 

. 7 5 : 0. 2 Lv> 
[0 0 0 8] 

^HBJtc^v^T, MIBjjnKoft#tt, #l;Ll2\ fijg 1 0 0 - l 5 0 0 ffi^j 
100Pa~20MPat^O,^L<li > fi«3 0 0-1 2 0 0t, 0 
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. OlMPa-lOMPaT^t), i^iKli, SJt5 0 0-1 1 0 0t, 
BE33 0. lMPa-6MPaT-*4 c 
[0 0 0 9] 

**9!££v>-c, mmmm (n) #*ar;ui, w^if, (n 2 ) r 

>*-7 (nh 3 ) ztib im # Lx i mLxi)X<y 

[0 0 10] 

*»9K&«£2rifcfi, HH^^M^ffl^THite^tLSo Hi (A 

) ^Tti?i:, t^4t, M^)P4<D^izm 

i), :©/W72 1i:ii, ^BE*W»»5iJJ:0«EE»i|«f/t/ur2 5*«K1tS 

'<^2 3t»«U - 4 © * t trii A L Tif JEif m^ff 3 L 

Tv^o ifc, mi (B) fc^-J^K, »ffi»«MW»3 0+t=tt, TO6^IE 

c:<o*k % ary*A*.fcof-*-Mj*Afc, t/p*»;« ( Na ^<) 
*5 i err * * y ±»mo ^fti*t l < t $ 0 i&ibto 

[0 0 11] 

frfc*i*„ zt\ «6C, *ry*4, -M-y^A, **S'*A*o*mfcA*i 

,/^7°(2 1 , 2 2, 2 3) SraLTS*«^4-»£E»jB^S3rtt3l* 

1-0 

[0 0 12] 
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[0 0 13] 

o 1"^fe*>, A, tFVW, ^^v^A^BNTOiCA^ Mfit (N 2 

[0 0 14] 

ffAlK : soot 

TSffiKff^J (N2) :30atm (3. 04MPa) 

wjswfh : 9 6 mm 
mmim : b nto 

[0 0 15] 

ifV^A (Ga) IgtitL, PlTwrnomG-C. thV-JA (Na) t * fl/ 
->*A (Ca) fcE^-Lfco 



■fr^/UNo, Na : C a (mo 1 &.) Na (g) C a (_gj 

9.7510.25 0.85956 0.038422 

2 - 9:1 0.79344 0.153688 

3 • 8.5 1 1.5 0.74936 0.230531 

4 - 8:2 0.70528 0.307375 

5 - 7.5:2.5 0.6612 0.384219 

6 - 7:3 0.61712 0.461063 



[0 0 16] 
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KJOfFttLfc,, *Ogf**jaTK^1-„ ft*, Jt«E«tLr, JE?j£5MPa 
tU *^->^A«r«aiDL4*»ofc£Wtt, »^JtTO(CL-C (G a :Na ( 

SftJfc) =3:7) fitffc^rv^AoJitMtiKtLfco 

[0 0 1 7] 

mit-trvvAommit. Ttmfrft- (edx) „ *Mi^*-t^x (pl) 

i5kVWW:ii)fiot 0 
- * K 5 A «f-*JH»»c J: *) fro fc„ 
[0 0 18] 

[0 0 19] 

Gal. 0 0 (g) 

^>7>No. Na :Ca f- gji/ih) 3U£Z2L&££l&Sj k Lg_) 

1 • 9.7 5 1 0.2 5 0.09102 

2 - 9 : 1 0.16016 

3 • 8.5:1.5 0.11704 

4 - 8:2 0. 1 3 5 4 3 

5 - 7.5:2.5 0.1 3 8 2 7 

6 - 7:3 0.01699 
itmi (Na^) o. 0 1549 

[0 0 2 0J 
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[0 0 2 11 

H2fc, *i««*V -JA^JIMtfi^^f to HBfc*v»T, ±14, 
£f4. SEM¥*T\ ±{46 0 0 0{£, Tf4 1 5 0 0 Of&oftJ* 

[0 0 2 2] 

2 ) 

o Sfc, (Ga) 1 gfcfrU (Na) 0. 7 4 9 3 6 g % 

HfrisVA (Ca) 0. 1 5 3 6 8 8 g^U; (Na : Ca = 9 : 1) „ I 

, nhthtzmtifV *A<0£j&il4 % 6. 0 6 9 0 2 g-C&o£ 0 
[0 0 2 3J 

[mil 

(A) iJiV (B) (4, »b^U^AOJM***««t***W--«Ofl|jft4- 
[H2] 

1 35T^jjf>^« 
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3 »E»&sgc# 

4 1^ 

5 JEtJMgfffS 

6 « 
7 

2 1 , 2 2, 2 3 ;U7* 
2 4, 2 5 
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[H2] 
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2 0 0 2 - 2 2 3 1 9 0 ^- >* : 1/E 



SSRtfxM&T* :^M*A:^3«fca f 7!/;^v'}^£ 
BN:^fiffi^::A*LT> ffi&8 0 0"C, JBE#3 0 a tm GKjO. 3 MP a) T% mm 
U $fo a B H6Wtlt^ Jf y )*j U :tf'JW: *;w>WOmo lit 
*i, 3. 7 1 9. 7 5 : 0. 2 5AflLv>„ H2 OjfeM^PIKa^JtU^i- 

[M^mi ni2 
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m m a m & it n 

mm-^r [801000061] 
l.SEH^^B 2 0 0 1^ 9^1 3B 

ft Bf :*:RJff:*:RT&*:fcE#W«2#5-5- T -< K - A £ $ ^|*J 



